DNA methyltransferases Dnmt3a and Dnmt3b are essential for de novo methylation and mammalian development.
The establishment of DNA methylation patterns requires de novo methylation that occurs predominantly during early development and gametogenesis in mice. Here we demonstrate that two recently identified DNA methyltransferases, Dnmt3a and Dnmt3b, are essential for de novo methylation and for mouse development. Inactivation of both genes by gene targeting blocks de novo methylation in ES cells and early embryos, but it has no effect on maintenance of imprinted methylation patterns. Dnmt3a and Dnmt3b also exhibit nonoverlapping functions in development, with Dnmt3b specifically required for methylation of centromeric minor satellite repeats. Mutations of human DNMT3B are found in ICF syndrome, a developmental defect characterized by hypomethylation of pericentromeric repeats. Our results indicate that both Dnmt3a and Dnmt3b function as de novo methyltransferases that play important roles in normal development and disease.